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DETAILED ACTION 

This Office Action is in response to the Applicants' communication filed on July 
11, 2006. In virtue of this filing, claims 1-19 are currently presented in the instant 
application. 

Priority 

1 . Acknowledgment is made of applicant's claim for foreign priority based on an 
application filed in Japan on 05/10/2004. It is noted, however, that applicant has not 
filed a certified copy of the 2004-139406 application as required by 35 U.S.C. 1 19(b). 

Information Disclosure Statement 

2. The information disclosure statement (IDS) submitted on 08/03/2006 is in 
compliance with the provisions of 37 CFR 1 .97. Accordingly, the information disclosure 
statement is being considered by the examiner. 

Drawings 

3. The drawings submitted on 05/04/2006 are accepted. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 1 , 6-9, and 1 3-1 7 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Shin (U.S. Patent No. 6,661 ,181 B2). 
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With respect to claim 1 , Shin discloses in figures 13-14 a cold-cathode tube 
lighting device comprising a plurality of ballasts [C8-C1 1], at least one of said ballasts 
being connected to an electrode at one end (having an electrode of each lamp 
connected to the capacitors [C8-C1 1]) of each of a plurality of cold-cathode tubes 
[231a-231d]; a first low-impedance power source [T8, T10, the combined impedance of 
lamps [231 -231 d] having an output impedance [T8, T10] and a combined impedance 
(having a combined impedance of the combined impedance of the lamps [231 a- 231 d]) 
of said cold-cathode tubes, said first low-impedance power source being connected to 
the electrode at one end of each of said cold-cathode tubes via said ballasts (see figure 
13); a second low-impedance power source [T9, T1 1 , the combined impedance of 
lamps [231 -231 d] having an output impedance [T9, T11] and the combined impedance 
of said cold-cathode tubes [231a- 231 d], said second low-impedance power source 
being connected to an electrode at the other end of each of said cold-cathode tubes 
(see figure 13); and a phase correction circuit [CT4, 233] for adjusting a phase 
difference (figure 14 shows a difference phase between the ballasts of the lamps) 
between an output (the output of the transformers [T8, T10]) from said first low- 
impedance power source and an output (the output of the transformers [T9, T1 1]) from 
said second low-impedance power source, so that electrode potentials at both ends of 
each of said cold-cathode tubes change in opposite phase with respect to each other 
(see figure 14), except for specifying that the output impedance is lower than the 
combined impedance. However, this difference is not of patentable merits since it has 
been theoretically known that the impedances of the circuit are related to the output 
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current and the output voltage for driving the lamps. Therefore, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to have the 
output impedance lower than the combined impedance in order to get a desired output 
current for the lamp brightness. 

With respect to claim 6, Shin discloses in figure 13 that wherein each of said first 
low-impedance power source and said second low-impedance power source comprises 
a transformer [T8-T1 1] connected to said ballast capacitors [C8-C1 1], except for 
specifying that an output impedance is lower than the combined impedance. However, 
this difference is not of patentable merits since it has been theoretically known that the 
impedances of the circuit are related to the output current and the output voltage for 
driving the lamps. Therefore, it would have been obvious to one of ordinary skill in the 
art at the time the invention was made to have the output impedance lower than the 
combined impedance in order to get a desired output current for the lamp brightness. 

With respect to claim 7, Shin discloses in figure 13 that wherein said transformer 
[T8] comprises a core (the transformer having a core for wounding the coils around the 
core), a primary winding (having a primary winding connected to the controller [CT4]) 
being wound around said core, and a secondary winding (having a secondary winding 
connected to the capacitor [C8]) being wound around at least one of the inside and 
outside of said primary winding (figure 13). 

With respect to claim 8, Shin discloses that wherein said secondary winding has 
one configuration of a sectional winding (figure 13). 
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With respect to claim 9, Shin discloses in figure 9 that wherein each of said first 
low-impedance power source and said second low-impedance power source comprises 
a power transistor [Q1-Q2] connected to said ballast capacitors [C1-C2]. 

With respect to claim 13, Shin discloses in figure 13 that wherein each of said 
ballasts comprises a capacitor [C8-C11]. 

With respect to claim 14, Shin discloses in figure 13 that wherein said capacitor 
has an inter-layer capacity of a substrate (the capacitor [C8] having an inter-layer of a 
substrate disposed in side itself). 

With respect to claim 15, Shin discloses that the device further comprises 
matching capacitors [C8-C1 1], at least one of said matching capacitors being connected 
across a ground (having a ground potential disposed in side of the circuit [233]) 
potential and the electrode at one end of each cold-cathode tube connected to said 
ballast (figure 13). 

With respect to claim 1 6, Shin discloses in figure 1 3 that wherein each of said 
matching capacitor has an inter-layer capacity of a substrate (the capacitor [C8] having 
an inter-layer of a substrate disposed in side itself). 

With respect to claim 17, Shin discloses all of claimed limitations, as expressly 
recited in claims 1 and 15, except for specifying that an impedance of said ballast and 
an impedance of said matching capacitor are matched with each other. However, this 
difference is not of patentable merits since the lamp current is set and dependent on a 
particular application and environment of use. Therefore, to select an appropriate value 
of the current flowing through the lamps of Shin with an impedance of the matching 
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capacitor are matched with each other as claimed for an effective operation for getting a 
desired brightness would have been deemed obvious to a person skilled in the art. 

With respect to claim 19, Shin discloses in figures 6 and 13-14 liquid crystal 
display comprising a plurality of cold-cathode tubes [223, 225]; a liquid crystal panel 
[212] installed on the front side of said cold-cathode tubes (figure 6), said liquid crystal 
panel shielding light emitted from said cold-cathode tubes using a predetermined 
pattern (having a light guide plate [224] comprising a predetermined pattern for lighting); 
and a cold-cathode tube lighting device (figure 13), wherein said cold-cathode tube 
lighting device comprises a plurality of ballasts [C8-C1 1], at least one of said ballasts 
being connected to an electrode at one end (having an electrode of each lamp 
connected to the capacitors [C8-C1 1]) of each of a plurality of cold-cathode tubes 
[231a-231d]; a first low-impedance power source [T8, T10, the combined impedance of 
lamps [231 -231 d] having an output impedance [T8, T10] and a combined impedance 
(having a combined impedance of the combined impedance of the lamps [231 a- 231 d]) 
of said cold-cathode tubes, said first low-impedance power source being connected to 
the electrode at one end of each of said cold-cathode tubes via said ballasts (see figure 
13); a second low-impedance power source [T9, T1 1 , the combined impedance of 
lamps [231 -231 d] having an output impedance [T9, T11] and the combined impedance 
of said cold-cathode tubes [231a- 231 d], said second low-impedance power source 
being connected to an electrode at the other end of each of said cold-cathode tubes 
(see figure 13); and a phase correction circuit [CT4, 233] for adjusting a phase 
difference (figure 14 shows a difference phase between the ballasts of the lamps) 
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between an output (the output of the transformers [T8, T10]) from said first low- 
impedance power source and an output (the output of the transformers [T9, T1 1]) from 
said second low-impedance power source, so that electrode potentials at both ends of 
each of said cold-cathode tubes change in opposite phase with respect to each other 
(see figure 14), except for specifying that the output impedance is lower than the 
combined impedance. However, this difference is not of patentable merits since it has 
been theoretically known that the impedances of the circuit are related to the output 
current and the output voltage for driving the lamps. Therefore, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to have the 
output impedance lower than the combined impedance in order to get a desired output 
current for the lamp brightness. 

6. Claims 2-3 are rejected under 35 U.S.C. 103(a) as being unpatentable over Shin 
(U.S. Patent No. 6,661,181 B2) in view of Takeda etal. (U.S. 2005/0285478 A1). 

With respect to claim 2, Shin discloses in figures 6 and 13 that said first low- 
impedance power source, said second low-impedance power source, and said phase 
correction circuit are mounted on a first substrate [212], except for specifying that the 
ballasts [C8-C1 1] are mounted on a second substrate. 

Takeda discloses in figure 9 a cold cathode tube lighting device having an 
impedance power source [1] and a controller [10, 11] mounted on a first substrate [32] 
and a ballast [20] mounted on a second substrate [33]. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the lighting device of Shin by arranging the impedance 
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power sources and the correction circuit different substrate with the ballast circuit in 
order to improve or reduce the noise signal since an arrangement of substrates of the 
circuit therein for the stated purpose has been well known in the art as evidenced by the 
teaching of Takeda (figure 9, paragraph [0104]). 

With respect to claim 3, the combination of Shin and Takeda disclose that 
wherein one end of each of said cold-cathode tubes is connected to the second 
substrate (see figure 9 of Takada). 

7. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Shin 
(U.S. Patent No. 6,661,181 B2) in view of Lin etal. (U.S. Publication No. 2004/0207339 
A1). 

With respect to claim 5, Shin discloses all of claimed subject matter, as recited in 
claim 1 , expect for specifying that the circuit further comprises a detector for detecting 
current following through the cold cathode tubes. 

Lin discloses in figures 9-10 a cold cathode lighting device comprising a detector 
(having a detector connected to the secondary winding of the transformer and sensing a 
CCFL current control signal to the controller) for detecting current flowing through the 
cold cathode tubes [CCFL1-CCFL2]. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the lighting device of Shin by employing a detector 
connected to the output of the lamps in order to detect the current flowing through the 
lamps since such a detector for the lamp current for the stated purpose has been well 
known in the art as evidenced by the teaching of Lin (figure 9). 
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8. Claims 1 0-1 2 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Shin (U.S. Patent No. 6,661,181 B2) in view of Oh (U.S. Publication No. 2005/0156534 
A1). 

With respect to claim 10, Shin discloses all of claimed subject matter, as recited 
in claim 1 , expect for specifying that each of the ballast of the lighting circuit device 
further comprises an inductor. 

Oh discloses a lighting circuit device (figure 3) comprising a ballast [L1 , C7] 
including an inductor [L1]. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the lighting device of Shin by adding a inductor to the 
output of the transformer [T8] in order to limit and prevent a over current flowing through 
the lamps since such an additional inductor included in the ballast connected at the 
output of the transformer for the preventing an over current for the state purpose has 
been well known in the art as evidenced by the teaching of Oh (paragraph [0046]). 

With respect to claim 1 1 , Shin discloses that wherein said secondary winding has 
one configuration of a sectional winding (figure 13). 

With respect to claim 12, the combination of Shin and Oh discloses all of claimed 
limitations, as expressly recited in claims 1 and 10-11, expect for specifying that the 
inductor is a saturable reactor. However, this difference is not of patentable merits 
since the lamp current is set and dependent on a particular application and environment 
of use. Therefore, to select an appropriate value of the current flowing through the 
lamps of the combination of Shin and Oh with a saturable reactor as claimed for an 
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effective operation for getting a desired brightness would have been deemed obvious to 
a person skilled in the art. 

Allowable Subject Matter 

9. Claims 4 and 18 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. 

1 0. The following is a statement of reasons for the indication of allowable subject 
matter: 

Prior art of record fails to disclose or fairly suggest: 

• The cold cathode tube lighting device comprising said phase correction 
circuit comprises a delay circuit for delaying one of a fist pulse signal for 
instructing an output timing with respect to said first low-impedance 
power source a second pulse signal for instructing an output timing with 
respect to said second low-impedance power source, from the other 
signal by a constant quantity as claimed in dependent claim 4. 

• The cold-cathode tube lighting device comprising wherein an impedance 
of said ballast, a combined impedance of said matching capacitor and a 

stray capacitance in the periphery of said cold-cathode tube, and an 
impedance of said cold-cathode tube during lighting are matched with 
each other as claimed in dependent claim 18. 



Application/Control Number: 10/578,200 
Art Unit: 2821 



Page 1 1 



Citation of Relevant Prior Art 

1 1 . The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Hirakata et al. (U.S. 2007/0052664 A1) discloses a liquid crystal display device 
having an improved lighting device. 

Hur et al. (U.S. 2004/0232853 A1) discloses an external electrode fluorescent 
lamp, backlight unit using the EEFL, LCD backlight equipment using the backlight unit 
and driving device thereof. 

Lee et al. (U.S. 6,979,957 B2) discloses an apparatus for driving lamp of LCD 

device. 

Inquiry 

12. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to TUNG X. LE whose telephone number is (571)272- 
6010. The examiner can normally be reached on 8:30 AM - 5:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Douglas Owens can be reached on 571-272-1662. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Douglas W Owens/ 

Supervisory Patent Examiner, Art Unit 2821 
February 28, 2008 



